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Dinoflagellates are very ancient eukaryotes, many dinoflagellates can produce 
resting cysts. Dinoflagellate cysts in sediments have Significant meaning on reflecting 
the seawater temperature, salinity, nutrients, sea-level and other environmental factors, 
which have the potential to reveal occurrence of red tide. The Bohai Sea is a 
semi-enclosed coastal sea which obviously impected by the topography, climate, 
hydrology and human activities. Therefore, dinoflagellate cysts from surface and core 
sediments were identified in this paper, the relationship between the dinoflagellates 
cysts composition, distribution and environmental factors were detailed analyzed with 
mathematical statistics softwares. Combining the chronological age with sample 
column, through the analysis of content variation of dominant species，the change of 
the marine environment in seawater temperature, salinity, nutrients and sea level since 
8000 aBP in the Bohai Sea were discussed in this paper. It can provid background 
information of the marine environmental evolution in Bohai Sea area. The main 
conclusions in the paper are as follows: 
(1) Through the analysis of the surface sediments collected from 24 stations, 13 
genus and 43 species (including two unidentified species) cysts were indentified, of 
which the dominant group were Alexandrium minutum, Gonyaulax spinifera, 
Lingulodinium polyedrum, Polykrikos sp.. In dinoflagellate cysts community, 
ecological habits were very complicated, neritic species and widespread species, 
warm water species and cold water species, and high nutrient species were distributed. 
The cyst abundance varied from 153 to 3653 cysts per gram (dry weight), which 
gradually increased from south to north. The result of abundance of dinoflagellate 
cysts, autotrophic abundance of dinoflagellate cysts and heterotrophic abundance of 
dinoflagellate cysts suggested nutrient-rich waters. 
    (2) Through the Cluster Analysis and Principal Component Analysis of main 
genus-species, the distribution of dinoflagellate cysts at each station was overall 
affected by low salinity and high nutritive salt content which was connected with 

















the Bohai Sea was not obvious which was beneficial to the presence of warm water 
species. Tropical-subtropical water species carried by the Yellow Sea warm current 
extension also exist. Water depth mainly reflected the hydrodynamic conditions 
through the grain size of sediment which can impact dinoflagellates deposition. 
Eutrophication degree in some waters were high. Characteristics of dinoflagellate 
cysts distribution indicated that Bohai Sea was not only affected by inland but also 
connected with the open water. 
    (3) According to the analysis of the core sediments, 12 genus and 41 species 
(includeing unidentified species) cysts were indentified. Besides Pyrophacus steinii 
and Protoperidinium haizhouense, species indentified were same with surface 
sedment. The dominant group was Gonyaulax spinifera, Gonyaulax sp., 
Protoceratium reticulatum and Lingulodinium polyedrum. The cyst abundance varied 
from 31 to 1247 cysts per gram (dry weight). The distribution of dinoflagellate cysts 
abundance were impacted by sediment granularity. 
(4) Dinoflagellate cysts as indicators of environment in B42 core: 
The group of Gonyaulax spp. and Protoceratium reticulatum indicated variation 
of seawater temperature: Seawater temperature was higher in 8000～6400 aBP. In 
6400~4400 aBP, Seawater temperature was increased slightly. Since 4400 aBP, it 
affected by the increased of warm current of the Yellow Sea, variation of seawater 
temperature was more complicated. 
The fluctuations of dinoflagellate cysts abundance were nearly consistent with the 
sea-level: when the sea-level rised the abundance of dinoflagellate cysts increased 
correspondly.  
Wave motion of Lingulodinium polyedrum was small in total, which illustrated 
that the variation of salinity was small. But it was hard to record the special variation 
of sea salinity using the single content of Lingulodinium polyedrum. 
   The abundance of dinoflagellate cysts, heterotrophic dinoflagellate cysts and 
autotrophic dinoflagellate cysts indicated that nutritive salt was in a normal state since 

















Protoperidinium indicated the source of nutritive salt in Bohai sea: In 8000～4400 
aBP, affected by input of fluvial terrigenous matter and invasion caused by increase of 
sea-level. Since 4400 aBP, terrigenous matter was main, but due to the cooling climate 
in this phase, errigenous matter was subdued. 
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